ABSTRACT: This article attempts to measure performances of Type A and Type B funds relative to T-Bill rates and ISE-100 index in Turkey over the period of January 1998-June 2000 using Sharpe, Treynor, Jensen, and Graham&Harvey indices. 55 Type A, and 77 Type B Funds were included in the analysis. In order to test whether four different indices make similar ranking, Spearman rank correlation analysis was utilized. Secondly, Wilcoxon Signed-Rank test was applied to test the significance of the differences in Sharpe indices of alternative investment instruments included in the analysis.
I. INTRODUCTION
This paper aims at : a) measuring portfolio performance of Type-A and Type-B investment funds in Turkey with alternative indices over the period of January 1, 1998 -June 30, 2000 testing whether alternative evaluation criteria give similar results, c) comparing portfolio performances of Type A and Type B funds with those of TBills , and ISE-100 in order to see the significance of the differences over the same period.
Before 1960, investors evaluated portfolio performance almost entirely on the rate of return, although they knew that risk was a very important variable in determining investment success. The reason for omitting risk was the lack of knowledge how to measure and quantify it. After the development of portfolio theory in early 60s, and CAPM in subsequent years, risk, measured as either by standard deviation or beta, was included in evaluation process. However, since there was not a single measure combining both return and risk, two factors were to be considered separately: Researchers grouped portfolios into similar risk classes and compared rates of return of portfolios in the same risk class. Treynor (1965) was the first researcher developing a composite measure of portfolio performance. He measures portfolio risk with beta, and calculates portfolio's market risk premium relative to its beta:
Where:
T i = Treynor's performance index R p = Portfolio's actual return during a specified time period R f = Risk-free rate of return during the same period β p = beta of the portfolio Whenever R p > R f and β p > 0 a larger T value means a better portfolio for all investors regardless of their individual risk preferences. In two cases we may have a negative T value: when R p < R f or when β p < 0. If T is negative because R p < R f ,
we judge the portfolio performance as very poor. However, if the negativity of T comes from a negative beta, fund's performance is superb. Finally when R p -R f , and β p are both negative, T will be positive, but in order to qualify the fund's performance as good or bad we should see whether R p is above or below the security market line pertaining to the analysis period (Reilly, 1992) .
Cudi Tuncer Gürsoy, Y. Ömer Erzurumlu Sharpe (1966) developed a composite index which is very similar to the Treynor measure, the only difference being the use of standard deviation, instead of beta, to measure the portfolio risk:
This formula suggests that Sharpe prefers to compare portfolios to the capital market line(CML) rather than the security market line(SML). Sharpe index, therefore, evaluates funds performance based on both rate of return and diversification (Sharpe 1967) . For a completely diversified portfolio Treynor and Sharpe indices would give identical rankings. Jensen (1968) , on the other hand, writes the following formula in terms of realized rates of return, assuming that CAPM is empirically valid:
Subtracting R f from both side he obtains:
This formula says that risk premium earned on j th portfolio is equal to the market risk premium times β j plus a random error term. In this form, one would not expect an intercept for the regression equation, if all securities are in equilibrium. But if certain superior portfolio managers can persistently earn positive risk premiums on their portfolios, the error term u jt will always have a positive value. In such a case, an intercept value which measures positive differences from the model must be included in the equation as follows:
Jensen uses α j as his performance measure. A superior portfolio manager would have a significant positive α j value because of the consistent positive residuals. Inferior managers, on the other hand, would have a significant negative α j . Average portfolio managers having no forecasting ability but, still, cannot be considered inferior would earn as much as one could expect on the basis of the CAPM. The residual terms would randomly be positive and negative, and this would give an intercept value which is insignificantly different from zero.
Jensen performance criterion, like the Treynor measure, does not evaluate the ability of portfolio managers to diversify, since the risk premiums are calculated in terms of β. Graham & Harvey (1997) recently suggested that performance of a portfolio should be measured by its excess return over the return of a "market index/risk-free-asset combination" with a standard deviation equal to that of the portfolio. Therefore, if the standard deviation of a portfolio is different from the market standard deviation, the latter must be increased or decreased to the level of portfolio standard deviation by forming an appropriate combination of market index and risk-free-asset. Assuming a market return of 15 %, with a standard deviation of 20 %; a portfolio return of 25 % with a standard deviation 40 %, and a risk-free rate of 10 %, Graham&Harvey would make 100 % levered portfolio of which standard deviation is also 40 % (-1 * 0 + 2 * 0.2) . Since the return of this combination would be 20 % (2*0.15 -1* 0.10) , excess return of the portfolio would be measured as 5 % (25 % -20 %) . The higher the excess return, the better the portfolio performance.
II. EVALUATION OF TYPE A AND TYPE B FUNDS IN TURKEY

2.1) Research Data
Data used in this research includes: Weekend prices of all existing funds(55 Type A, and 77 Type B Funds) were obtained from Capital Markets Board (CMB) statistics, and the weekly returns were calculated thereupon. Type A funds are those which include a stocks component of minimum 25 %. Type B funds, on the other hand, are various combinations of T-Bills, Repos and other low-risk instruments.
Weekly returns on Turkish T-Bills were calculated based on the T-Bill prices obtained from ISE taking the days to maturity into consideration. The resulting figure, therefore, is an overall average of the returns of all outstanding T-Bills of different maturities.
Weekly returns on ‹SE-100 index, on the other hand, were calculated based on the index values obtained from Metastock database.
Averages, standard deviations, and beta coefficients of weekly portfolio returns, TBill rates and ISE-100 index were calculated for the entire period as well as the sub-periods of 1998, 1999, and first half of 2000. Dividends were ignored in beta calculations.
Appendix A is the compilation of the data used in the research.
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2.2) Research Methodology
Treynor, Sharpe, Jensen and Graham-Harvey indices were calculated for each "Type A" and "Type B" fund as well as the ISE-100 index, based on the formulas and explanations given in I above. Then, the portfolios were ranked according to their performance indicators.
In order to test whether the four different methods rank the portfolios similarly, Spearman rank correlation coefficients were calculated for each pair of ranking criteria.
In order to compare portfolio performances of Type A and Type B funds with those of T-Bills , and ISE-100, average Sharpe coefficients of Type A and Type B funds and ISE-100 index were compared and the statistical significance of the differences were tested with Wilcoxon Signed-Rank Test.
2.3) Research Findings
2.3.1) Risk Premiums
Figure 1 depicts the behaviour of average weekly risk premiums (R j -R f ) on Type A funds, Type B funds and the ISE-100 index. Under normal capital market conditions these risk premiums would always be expected to be positive. But, this was not the case in Turkey over the analysis period. Negative risk premiums mean that T-Bills were a better investment than the other three instruments in almost half of the observation periods. This is obviously the financial market implication of unfavourable macroeconomic conditions prevailing in Turkey over those years. a) Type B funds were not a good investment at all. Their average risk premium was negative, but their variation was greater than zero. b) Type A funds were successful in reducing the portfolio risk below the market risk.
However their risk premiums were below the market risk premium. Therefore the rationale of Type A funds can be commented upon only after evaluating them against ISE index with the criteria defined in I. This will be done below. c) Type A funds have provided higher risk premiums than Type B funds as expected.
2.3.2) Portfolio Rankings
Type A and Type B funds were ranked according to Sharpe, Treynor, Jensen, and Graham&Harvey criteria, and Spearman rank correlation coefficients were calculated for each pair of indices. The results are summarized in Table 1 .
In Type A funds , the calculated "Spearman r"s for the entire period as well as the three sub-periods are quite high and significant at 1% α level. This means that index used in evaluating Type A funds does not matter.
In Type B funds Spearman rank correlation coefficients are much lower. But they are still significant at 1% α level in 18 cases, at 5 % α level in 3 cases, and at 10 %α level in 1 case. Only in two cases in Year 1999, r was found insignificant. 
) Comparison of Sharpe Indices
Having seen that it is highly correlated with other indices , and given the fact that it measures the success in diversification as well, the Sharpe index was chosen to compare the performances of alternative investment media included in the research.
Weekly Sharpe indices of T-Bills, Type A Funds, Type B Funds and ISE-100 index are graphed in Figure 2 . Sharpe index for T-Bills is zero by definition, and coincides with X axis. For other instruments, a negative Sharpe index means that return on the instrument is less than T-Bill rate. Figure 2 indicates that there are as many negative Sharpe indices as positive ones, and this is against the expectation. Averages of weekly Sharpe indices of the four categories are given in Table 2 . According to Table 2 , for the entire period as well as the years 1998 and 2000/I, TBill was the best investment, followed by ISE-100 index, Type B funds and Type A funds respectively. Only in 1999, performances of ISE-100 and Type B funds were superior to T-Bill. The sign and rank of Type A funds, however, remained to be same. Table 3 shows the number of Type A funds with Sharpe coefficients greater than that of ISE-100 index. The figures on the diagonal of the matrix represents the total number of Type-A funds that exceeded ISE-100 in Sharpe coefficient. Other figures in the same row tells us how many of them were better than ISE-100 in other periods as well. For example in the entire period 7 Type A funds performed better than ISE-100. Of this 7, 2 in 1998, 4 in 1999, 6 in 2000/I also outperformed ISE-100. Table 3 figures are not promising with respect to the performance of Type A funds. Table 4 is a reflection of poor performance of Type B funds over the analysis period as well as in the sub-periods.
In order to see whether the average Sharpe indices of the four investment alternatives given in Table-2 were significantly different from each other, the standard Z test was applied to the calculated Wilcoxon's W statistics. The findings are summarized in Table -5 . *, **, *** indicates significance at 10, 5, 1% significance level respectively using two-tailed test. Table 2 , which is against the expectations under normal capital market conditions, is dependable. Only two observations, both in 1999, are in line with expectations of capital market theory: In that year ISE-100 performed better than Type B funds, and Type B funds better than T-Bills. However the differences between Type B funds, T-Bills and ISE-100 index and Type B funds were not found to be statistically significant. The difference between ISE-100 and T-Bills, on the other hand, is significant at 10% α level.
b) Table- 2 ranking is valid in 2000 as well, but Z-values are insignificant except the one pertaining to Type A funds-T-Bills difference.
III. CONCLUSION
Portfolio performances of Type A and Type B funds were measured by the methods suggested by Sharpe, Treynor, Jensen, and Graham&Harvey . Using Spearman Rank Correlation Test it was found that these methods rank Type A funds in the same manner. In Type B funds rank correlation coefficients were lower, but still statistically significant.
Relative performances of T-Bills, Type B funds, ISE-100 index and Type A funds were measured through the Sharpe index. It was found that, over the entire analysis period as well as in the three sub-periods T-Bills were the best investment. It was followed by ISE-100 index, Type B funds and Type A funds respectively. The dependability of this ranking was tested through standard Z test applied to Wilcoxon Signed-Rank Test Statistic calculated for each pair of investment media included in the analysis over the entire period and for each of the sub-periods. Z test gave supportive results.
Therefore, it was concluded that the efforts to form Type A and Type B funds in expectation of reaching superior performance to T-Bills, and ISE-100 index totally failed over the analysis period. This is interpreted as the financial market implication of adverse macroeconomic conditions prevailing in the country during the same period.
